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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the printer head which the 
property that a meniscus returns to an initial state can also raise after the regurgitation of an ink drop 
while a cross talk is especially suppressed about the printer head of the ink-jet method in which an ink 
drop carries out the regurgitation in the case of the regurgitation of an ink drop from two or more 
nozzles. 
[0002] 

[Description of the Prior Art] When an ink room contracts, the ink of the ink interior of a room breathes 
out with sufficient vigor from a nozzle, and when an ink room is expanded after that, it enables it for the 
printer head of an ink-jet method to be the thing in which the nozzle was formed in the ink room reduced 
and expanded, and to separate the ink after the regurgitation finely. Such a printer head is indicated by 
JP,4-99634,A. 

[0003] As shown in drawing 4 and drawing 5 , it has the pressure room 22 formed in the middle of the 
ink pool 25 in which the ink feed hopper 27 was formed, the passage 29 of a large number which 
branched from the ink pool 25, and much passage 29, the point of passage 29 serves as a nozzle 30, and 
an ink drop carries out the regurgitation of this printer head from the nozzle 30. - edge of a tube (not 
shown) is connected to the ink feed hopper 27, and an ink tank (not shown) is connected to the other end 
of the tube. A filter 28 is arranged and it is made for dust, a foam, etc. in the ink supplied out of the ink 
tank not to flow into the boundary portion of the ink feed hopper 27 and the ink pool 25 in passage 29 
from the pressure room 22. 

[0004] In the ink pool 25, the ink absorber 26 formed with sponge or felt, such as sponge and a product 
made of rubber, etc. is contained. While the ink in which the ink absorber 26 flowed in the ink pool 25 
from the ink feed hopper 27 enables it to flow in passage 29, the ink in passage 29 prevents from 
flowing in the ink pool 25. 

[0005] It is formed of the lower substrate 21 and the upper diaphragm 23, a piezoelectric device 24 is 
installed in a diaphragm 23, and a piezoelectric device 24 drives passage 29, and when a diaphragm 23 
vibrates, the pressure room 22 is reduced and is made to be expanded. If the pressure room 22 contracts, 
the ink in passage 29 serves as an ink drop from a nozzle 30, and it is breathed out, and can print. 
Although the ink in passage 29 tends to flow in the ink pool 25, it does not flow with the ink absorber 
26. 

[0006] Therefore, generating of the cross talk that the ink in the reduced pressure room 22 passes 
through the ink pool 25, and flows in other pressure rooms 22 is prevented, from the nozzle 30 of the 
passage 29 which the pressure room 22 is not reducing, an ink drop is not breathed out and beautiful 
printing can be carried out. And pressure loss can be reduced by breathing out an ink drop only from the 
nozzle 30 of the passage 29 which the pressure room 22 reduced. 
[0007] 

[Problem(s) to be Solved by the Invention] If an ink drop carries out the regurgitation from a nozzle 30, 
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a meniscus retreats, and before returning to an initial state until the following ink is breathed out, it will 
take time. Time until it returns to an initial state after the regurgitation of this ink drop is called refill 
time, and, thereby, the drive frequency of a BURINTA head is determined. 

[0008] Moreover, in process in which the meniscus which retreated returns to an initial state, an ink drop 
jumps out besides a nozzle 30 further according to the inertia of ink after the regurgitation of an ink 
drop. This amount that jumps out is called amount of overshoot, and, thereby, the regurgitation stability 
of a printer head is influenced. 

[0009] Refill time and the amount of overshoot are called regurgitation property, refill time is short here, 

and, as for the amount of overshoot, being suppressed is desirable. 

[0010] However, since the ink absorber 26 is contained in the ink pool 25 and it was made for a cross 
talk not to only arise with the ink absorber 26, the printer head indicated by above-mentioned JP,4- 
99634,A was not able to raise the above regurgitation properties. 

[00 11] this invention aims at it not only making it a cross talk not arise, but offering the printer head 

which the regurgitation property of a nozzle simple substance also raised. 

[0012] 

[Means for Solving the Problem] The printer head of this invention is characterized by having the filter 
which was prepared between the pressure room equipped with the nozzle, the ink pool which is open for 
free passage in the pressure room, and a pressure room and an ink pool, and was fonned in the shape of 
a mesh. 

[0013] It not only can stop the cross talk to the pressure room which is not reduced from the pressure 
room reduced with the filter, but according to this invention, it can raise the regurgitation property of a 
nozzle simple substance by having made the filter formed in the shape of a mesh between the pressure 
room and the ink pool intervene. That is, although, as for a meniscus, only the part of an ink drop 
retreats after the regurgitation of an ink drop, the pressure interior of a room is promptly filled up with 
ink by the capillarity of ink passage through a filter, and the elutriation of the meniscus after restoration 
can also press it down by resistance of a filter. 

[0014] The printer head of this invention is characterized by having the ink pool which opens a nozzle 
for free passage through a slit in the pressure room which equipped the edge of the other side with the 
slit in preparation for the edge of one side, and its pressure room, and the filter which covered the slit top 
of a pressure room and was formed in the shape of a mesh again. 

[0015] Two or more printer heads of this invention are prepared in the shape of parallel in the substrate 
made from piezoelectric-device material, and its substrate again, and the ink pool [ which opens a nozzle 
for free passage through a slit in the pressure room which equipped the upper part of the edge of the 
other side with the slit in preparation for the edge of one side, and its pressure room ], and slit top of a 
pressure room is covered, and it is laid on a substrate, and is characterized by having the filter formed in 
the shape of a sieve tray. 

[0016] The above-mentioned pressure room may have the ramp formed so that it might become narrow 
in the direction of a nozzle, and may have the ramp formed so that it might become narrow towards an 
ink pool. 

[0017] The above-mentioned pressure room may have the 1st ramp formed so that it might become 
narrow in the direction of a nozzle, and the 2nd ramp formed so that it might become narrow in the 
direction of an ink pool. 
[0018] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to drawing 1 and drawing 2 . The printer head 1 of this invention is characterized by the filter 7 
formed in the shape of a sieve tray between the ink pool 5 connected to the tube 9 linked to the ink tank 
(not shown) and the pressure room 6 of a large number in which the nozzle 1 1 for branching from the 
ink pool 5 and carrying out the regurgitation of the ink drop was formed i ntervening. 
[0019] Two or more slots 16 are formed in the substrate 2 fabricated with ^lezoelect nggdevice material, 
and the pressure room 6 is formed in a narrow tubular by plugging up the upper surface of the slot 16 
with a top plate 3. Two or more slots 16 constitute the pressure room 6 and the dummy pressure room 10 
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by turns, and the individual electrode 12 and the common electrode 13 which put the metal thin film are 
formed in each slot 16 of the pressure room 6 and the dummy pressure room 10. By impressing arbitrary 
voltage among two electrodes 12 and 13, when two electrodes 12 and the piezoelectric-device material 
between 13 carry out an electrostriction and the side attachment wall of a slot 16 deforms, the pressure 
room 6 is contracted and expanded. 

[0020] The slit 8 for ink enabling it to flow into the boundary portion of the pressure room 6 and the ink 
pool 5 in the pressure room 6 from the ink pool 5 is formed in the top plate 3 which plugs up the upper 
surface of a slot 16, On this slit 8, the wrap filter 7 is completely joined in a slit 8. A filter 7 is made 
from the quality of the material which is not corroded in ink, and it has two or more meshes which can 
penetrate ink. 

[0021] A filter 7 shortens the refill time in nozzle 1 1 simple substance, and enables it it not only can to 
make it possible to reduce the cross talk between two or more pressure rooms 6, but to improve the 
regurgitation property that the amount of overshoot can be suppressed. 

[0022] Therefore, the regurgitation property which refill time was shortened, and the amount of 
overshoot was suppressed, consequently was stabilized at high speed is acquired by setting the size and 
thickness of a mesh of a filter 7 as an optimum value, and setting the size of a filter 7 and a slit 8 etc. as 
an optimum value, namely, the variation in it being not only difficult to set the size and number of sHts 
as an optimum value from the restrictions on manufacture, even if it is going to raise a regurgitation 
property by the size of a slit 8, and change of a number, without forming a filter 7 but manufacture to 
quality - it cannot be made a law On the other hand, it not only can manufacture it easily, but the mesh- 
like filter 7 can use it in the optimal regurgitation property by changing the size of a mesh, being 
stabilized. 

[0023] The outer edge surface of a slot 16 is plugged up by the nozzle plate 4, the nozzle 1 1 for carrying 
out the regurgitation of the ink to the portion of the pressure room 6 is formed in a nozzle plate 4, and a 
nozzle 1 1 is not formed in the portion of the dummy pressure room 10. Therefore, the dummy pressure 
room 10 serves as a sealed cavity. The dummy pressure room 10 is formed in order to aim at reduction 
of a cross talk, as a pressure wave does not get across to the nozzle 1 1 of the adjoining pressure room 
10. 

[0024] The printer head 1 of this invention is constituted as mentioned above, and explains operation 
below. 

[0025] If the printer head 1 is attached in a predetermined place, ink will flow the inside of a tube 9 from 
an ink tank, and will be collected in the ink pool 5. The ink in the ink pool 5 penetrates a filter 7, and is 
made filled up with it in the pressure room 6. By penetrating a filter 7, dust and a foam are removed, and 
this ink will become pure, and can prevent plugging and the poor regurgitation of a nozzle 1 1 . 
[0026] In order to carry out the regurgitation of the ink in the pressure room 6 from a nozzle 11, 
arbitrary voltage is impressed between the individual electrode 12 formed in the slot 16 of the pressure 
room 6 which has the nozzle 11, and the common electrode 13 formed in the slot 16 of the dummy 
pressure room 10 of one side of the pressure room 6, or both sides. Then, the piezoelectric-device 
material between the individual electrode 12 and the common electrode 13 serves as the electrostriction 
activity section, and a slot 16 is pressurized, it deforms, and the pressure room 6 contracts, and the ink in 
the pressure room 6 serves as an ink drop from a nozzle 1 1, and it is breathed out. 
[0027] Although the ink in the pressure room 6 tends to flow also in the ink pool 5 at this time, the mesh 
of a filter 7 serves as sufficient resistance, and ink does not flow in the ink pool 5. Therefore, the cross 
talk of flowing into the pressure room 6 which the ink in the reduced pressure room 6 is not reducing via 
the ink pool 5 can be suppressed. Moreover, when ink does not flow in the ink pool 5, the pressure room 
6 only carries out minimum reduction, an ink drop is breathed out from a nozzle 1 1 and pressure loss 
can be reduced. 

[0028] After an ink drop breathes out from a nozzle 1 1, although only the part of the ink drop which 
breathed out the meniscus retreats, since the ink distributivity of a filter 7 is good enough, the capillarity 
of ink passage is promptly filled up with ink in the pressure room 6 from the ink pool 5, and a meniscus 
returns to an initial state for a short time. Moreover, since resistance of the main points of a filter 7 is not 
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quickly filled up with ink in the pressure room 6, therefore a meniscus can be prevented from jumping 
out after restoration of ink, the amount of overshoot can also be suppressed. 

[0029] Below, the modification of the above-mentioned printer head 1 is explained, referring to drawing 
3 . This modification is characterized by forming ramps 14 and 15 in the base of the slot 16 of the 
pressure room 6. These ramps 14 and 15 are the flat surfaces or curved surfaces which become narrow 
in the direction of a nozzle 1 1, and/or the direction of the ink pool 5. 

[0030] By forming in the direction of a nozzle 1 1 the 1st ramp 14 which becomes narrow, ink ** of the 
nozzle 1 1 neighborhood is raised and flight of an ink drop with high energy efficiency is attained. 
Moreover, by forming in the direction of the ink pool 5 the 2nd ramp 15 which becomes narrow, the ink 
pressure propagation to other nozzles 1 1 can be reduced further, and the effect of a filter 7 can be 
heightened more. 

[003 1] In case it is furthermore filled up with ink to the pressure room 6 by both the ramps 14 and 15, it 

can prevent that a foam is generated in a corner of the pressure room 6. The angle and height of both the 

ramps 14 and 15 are set up so that the optimal regurgitation property may be acquired. 

[0032] In addition, various change is possible for this invention within the limits of the technical matter 

which was not limited to the gestalt of the above-mentioned implementation and was indicated by the 

claim. 

[0033] 

[Effect of the Invention] According to this invention, various effects are demonstrated by having made 
the filter formed in the shape of a mesh between the pressure room and the ink pool intervene. That is, 
since the mesh of a filter is resisting and the ink of the pressure interior of a room does not flow in an 
ink pool, a filter can suppress pressure loss and a cross talk. 

[0034] Moreover, since ink is promptly filled up for the distributivity of ink after the regurgitation of 
eye a good hatchet and an ink drop in the pressure interior of a room, a filter can shorten refill time. 
[0035] Furthermore, resistance of a filter can reduce the inertia force of a flow of ink, and can suppress 
the amount of overshoot. 

[0036] Moreover, dust and the foam which did not take and go out with the filter between an ink tank 
and a tube with a filter are removed completely. Therefore, it will fill up with purer ink at a pressure 
room, and it can prevent plugging and the poor regurgitation of a nozzle. 

[0037] According to the above effects, quality printing is attained by using the printer head of this 
invention at high speed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the printer head which the 
property that a meniscus returns to an initial state can also raise after the regurgitation of an ink drop 
while a cross talk is especially suppressed about the printer head of the ink-jet method in which an ink 
drop carries out the regurgitation in the case of the regurgitation of an ink drop from two or more 
nozzles. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] When an ink room contracts, the ink of the ink interior of a room breathes 
out with sufficient vigor from a nozzle, and when an ink room is expanded after that, it enables it for the 
printer head of an ink-jet method to be the thing in which the nozzle was formed in the ink room reduced 
and expanded, and to separate the ink after the regurgitation finely. Such a printer head is indicated by 
JP,4-99634,A. 

[0003] As shown in drawing 4 and drawing 5 , it has the pressure room 22 formed in the middle of the 
ink pool 25 in which the ink feed hopper 27 was formed, the passage 29 of a large number which 
branched from the ink pool 25, and much passage 29, the point of passage 29 serves as a nozzle 30, and 
an ink drop carries out the regurgitation of this printer head from the nozzle 30. - edge of a tube (not 
shown) is connected to the ink feed hopper 27, and an ink tank (not shown) is connected to the other end 
of the tube. A filter 28 is arranged and it is made for dust, a foam, etc. in the ink supplied out of the ink 
tank not to flow into the boundary portion of the ink feed hopper 27 and the ink pool 25 in passage 29 
from the pressure room 22. 

[0004] In the ink pool 25, the ink absorber 26 formed with sponge or felt, such as sponge and a product 
made of rubber, etc. is contained. While the ink in which the ink absorber 26 flowed in the ink pool 25 
from the ink feed hopper 27 enables it to flow in passage 29, the ink in passage 29 prevents from 
flowing in the ink pool 25. 

[0005] It is formed of the lower substrate 21 and the upper diaphragm 23, a piezoelectric device 24 is 
installed in a diaphragm 23, and a piezoelectric device 24 drives passage 29, and when a diaphragm 23 
vibrates, the pressure room 22 is reduced and is made to be expanded. If the pressure room 22 contracts, 
the ink in passage 29 serves as an ink drop from a nozzle 30, and it is breathed out, and can print. 
Although the ink in passage 29 tends to flow in the ink pool 25, it does not flow with the ink absorber 
26. 

[0006] Therefore, generating of the cross talk that the ink in the reduced pressure room 22 passes 
through the ink pool 25, and flows in other pressure rooms 22 is prevented, from the nozzle 30 of the 
passage 29 which the pressure room 22 is not reducing, an ink drop is not breathed out and beautiful 
printing can be carried out. And pressure loss can be reduced by breathing out an ink drop only from the 
nozzle 30 of the passage 29 which the pressure room 22 reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, various effects are demonstrated by having made 
the filter formed in the shape of a mesh between the pressure room and the ink pool intervene. That is, 
since the mesh of a filter is resisting and the ink of the pressure interior of a room does not flow in an 
ink pool, a filter can suppress pressure loss and a cross talk. 

[0034] Moreover, since ink is promptly filled up for the distributivity of ink after **** of eye a good 
hatchet and an ink drop in the pressure interior of a room, a filter can shorten refill time. 
[0035] Furthermore, resistance of a filter can reduce the inertia force of a flow of ink, and can suppress 
the amount of overshoot. 

[0036] Moreover, dust and the air bubbles which did not take and go out with the filter between an ink 
tank and a tube with a filter are removed completely. Therefore, it will fill up with purer ink at a 
pressure room, and it can prevent plugging and poor **** of a nozzle. 

[0037] According to the above effects, quality printing is attained by using the printer head of this 
invention at high speed. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It will take time, before returning to ** which an ink drop 
breathes out from a nozzle 30, and an initial state until a meniscus retreats and the following ink is 
breathed out. Time until it returns to an initial state after **** of this ink drop is called refill time, and, 
thereby, the drive frequency of a BURINTA head is determined. 

[0008] Moreover, in process in which the meniscus which retreated returns to an initial state, an ink drop 
jumps out besides a nozzle 30 further according to the inertia of ink after **** of an ink drop. This 
amount that jumps out is called amount of overshoot, and, thereby, the **** stability of a printer head is 
influenced, 

[0009] Refill time and the amount of overshoot are called **** property, refill time is short here, and, as 

for the amount of overshoot, being suppressed is desirable. 

[0010] However, since the ink absorber 26 is contained in the ink pool 25 and it was made for a cross 
talk not to only arise with the ink absorber 26, the printer head indicated by above-mentioned JP,4- 
99634, A was not able to raise the above * * * * properties. 

[001 1] this invention aims at it not only making it a cross talk not arise, but offering the printer head 
which the regurgitation property of a nozzle simple substance also raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline cross section of the printer head of this invention. 
[Drawing 2] It is the A-A line cross section of drawing 1 . 

Prawing 3] It is the outline cross section showing the modification of the printer head of this invention. 

Prawing 4] It is the outline plan showing the example of - of the conventional printer head. 

prawing 5] It is the B-B line cross section of drawing 4 . 

Pescription of Notations] 

1 : Printer head 

5: Ink pool 

6: Pressure room 

7: Filter 

1 1 : Nozzle 

14: Ramp (the 1st ramp) 
15: Ramp (the 2nd ramp) 
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